Frequency response on the effect of combine cycle load rejection test by Hussin, Noraziah
FREQUENCY RESPONSE ON THE EFFECT OF COMBINE CYCLE LOAD 
REJECTION TEST 
NORAZIAH BINTI HUSSIN 
A project report submitted in partial 
fulfillment of the requirement for the award of the 
Degree of Master of Electrical Engineering 
Faculty of Electrical and Electronic Engineering 
Universiti Tun Hussein Onn Malaysia 
JULY 2014 
ABSTRACT 
The reliable operation of a power system depends on maintaining frequency within 
predetermined limits around the nominal operating frequency 50 Hertz (Hz). 
Frequency response is defined as the automatic corrective response provided towards 
balancing demand and supply. The frequency response characteristic of any system 
varies depending upon various factors such as the time of the day, season of the year 
and size of the interconnection. Load Rejection Test is very important to be done 
for new IPP that will start the commercial operation of their plant and before the IPP 
station commissioned in the grid system. In this thesis, system fiequency-responses 
related impacts of power plant load rejection tests are analysed. In this project, 
several dynamic studies were done to investigate the effect on system frequency if 
the load rejection test is conducted during peak load period, low load period and for 
various cases of different load demand, generation capacity and spinning reserve. 
This study will be used as a guideline to Sabah Load Despatch Centre (SLDC) to 
make a proper decision before executing Kimanis and SPR Power Plant Load 
Rejection Test to reduce the impact of interruption to the consumer. The results fiom 
the PSSE simulation were then compared and analyzed. After that, recommendation 
was made based on the simulation. The simulation and study were performed using 
Siemens-PTI PSSJE Version 32 software Power System Simulator for Engineering 
(PSSIE). 
ABSTRAK 
Operasi sistem yang berdaya harap bergantung kepada mengekalkan fi-ekuensi di 
dalam julat normal operasi fi-ekuensi 50 Hertz (Hz). Tindak balas fiekuensi adalah 
merujuk kepada tindak balas pembetulan automatik terhadap keseimbangan 
permintaan beban dan bekalan elektrik. Ciri-ciri tindak balas fi-ekuensi untuk sesuatu 
sistem bergantung kepada beberapa faktor seperti rnasa tertentu dalam satu hari, 
musim untuk sepanjang tahun dan saiz untuk sambung-tara grid. Ujian Pembuang 
Beban amat penting untuk dilakukan bagi Penjana Kuasa Bebas baru yang akan 
memulakan operasi komersial untuk stesen janakuasa mereka dan sebelum Penjana 
Kuasa Bebas tersebut dimulatugaskan ke dalam sistem grid. Dalam tesis ini, tindak 
balas fi-ekuensi yang menpunyai hubung kait dengan kesan terhadap Ujian 
Pembuangan Beban bagi stesen janakuasa telah dianalisis. Dalam projek ini, 
beberapa sirnulasi dinamik telah dibuat bagi mengkaji kesan terhadap sistem 
fi-ekuensi sekiranya ujian pembuangan beban tersebut dilakukan semasa waktu beban 
puncak, waktu beban minimum dan bagi beberapa kes di rnana permintaan beban, 
kapasiti penjanaan dan lebihan penjanaan adalah berbeza. Kajian ini juga akan 
digunakan oleh pusat Pengagihan Beban Sabah sebagai rujukan untuk membuat 
keputusan yang tepat sebelum melaksanakan Ujian Pembuangan beban untuk Stesen 
Janakuasa Kimanis dan SPR bagi mengurangkan kemungkinan berlakunya gangguan 
bekalan elaktrik kepada pengguna. Keputusan daripada simulasi PSSIE tersebut di 
buat perbandingan dan dianalisis. Selepas itu, cadangan penambahbaikan telah dibuat 
berdasarkan kepada simulasi tersebut. Simulasi dan hasil kajian telah dilaksanakan 
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